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Description 

APPARATUS AND METHOD FOR AN 
ENHANCED READING DEVICE WITH 
AUTOMATIC LINE REGISTRATION 

Cross Reference to Related Applications 

[0001] This application is a non-provisional application which 

claims the benefit of the commonly owned co-pending 

provisional application entitled "APPARATUS AND METHOD 

FOR AN ENHANCED READING DEVICE WITH AUTOMATIC 

LINE REGISTRATION", filed Nov. 26, 2002, bearing U.S. 

Ser. No. 60/429,196 and naming Eric J. Bradbery, the 

named inventor herein, as sole inventor, the contents of 

which is specifically incorporated by reference herein in its 

entirety. 
Background of Invention 

[0002] Technical Field 

[0003] The present invention relates to enhanced reading devices 
for the visually impaired. In particular, it relates to an en- 



hanced reading device which automatically indexes to the 
next one or more lines and registers the optical reading 
device at the beginning of the lines. 
[0004] Background of the Invention 

[0005] a substantial number of individuals suffer from a variety 
of vision impairments which impairs their ability to conve- 
niently read. One ailment in particular, macular degenera- 
tion, afflicts many individuals as they age. Macular degen- 
eration results in the loss of central vision which directly 
impacts an individuals ability to read, since the reader 
must rely on peripheral vision. Typically, an individual 
with macular degeneration uses a magnifying glass to en- 
large the written words to so that they can be more easily 
perceived. However, magnifying glasses have limitations 
on their ability to enlarge characters. Likewise, moving a 
magnifying glass across the written line often results in 
inadvertently moving to the wrong line when the reader 
steps from line to line. It would be desirable to have a 
method of enlarging characters beyond the scope of the 
conventional magnifying glass, and the method of step- 
ping from line to line without losing ones place in the 
document. 

[0006] The prior art has attempted to improve upon magnifying 



glasses through the use of small handheld television cam- 
eras which allow an individual to manually scan the cam- 
era across the written line. The output of the camera is in- 
put to a television screen which can selectively magnify 
the characters to any desired size which a particular tele- 
vision monitor is capable of displaying. While the use of 
handheld television cameras allow an individual to display 
larger characters, thus making it easier to read, handheld 
cameras may actually make line registration problems 
even more difficult. This is because the reader follows the 
camera on its path back to the beginning of the next line. 
This motion, when watching the television monitor, can 
result in dizziness and by high fatigue. It would be desir- 
able to have a method of incrementing to a new line with- 
out having to carefully control the line registration while 

moving the camera. 
Summary of Invention 

[0007] The present invention provides an enhanced reading de- 
vice that which secures written material in a fixed location 
and dynamically moves the optical reader across the writ- 
ten text for the purpose of automatically registering the 
optical reader at the beginning of each new line. The de- 
vice uses a manually operated transmission to move a 



camera across a line, and to step the camera to the next 
line when appropriate. Optional embodiments permit the 
transmission to be powered and control by push buttons 
for automatic registration at the beginning of new lines. 
The device also has an integral elevator assembly to move 
the document closer or farther away from the television 
camera for the userns convenience. The elevator device 
uses a threaded rod to move the document tray vertically. 
In addition, the document tray is supported by side sup- 
port arms. The elevator can also be optionally powered 

rather than manually operated. 
Brief Description of Drawings 

[0008] Figure 1 is a front edge view of a preferred embodiment 
of an enhanced reading device which illustrates a docu- 
ment support tray, a camera assembly, a longitudinal 
support, a lateral camera assembly support, and side sup- 
ports. 

[0009] Figure 2 is a perspective view of the preferred embodi- 
ment of figure 1 which illustrates a document support 
tray, a camera assembly, a longitudinal support, a lateral 
camera assembly support, and side supports. 

[0010] Figure 3 is an alternative preferred embodiment of an en- 
hanced reading device which illustrates a document sup- 



port tray, a camera assembly, a longitudinal support, a 
lateral camera assembly support, side supports, and a lift- 
ing mechanism for the document support tray. 

[0011] Figure 4 is an alternative preferred embodiment of an en- 
hanced reading device which illustrates a document sup- 
port tray, a camera assembly, a manually operable longi- 
tudinal support, a manually operable lateral camera as- 
sembly support, and side supports, in combination with a 
lifting mechanism for the document support tray. 

[0012] Figure 5 is an alternative preferred embodiment of an en- 
hanced reading device which illustrates a document sup- 
port tray, a camera assembly, a manually operable longi- 
tudinal support, a manually operable lateral camera as- 
sembly support, and side supports, in combination with a 
lifting mechanism for the document support tray. 

[0013] Figure 6 is another alternative preferred embodiment 

which uses a multifunction knob, and which is manually 
driven. 

[0014] Figure 7 is a more detailed view of a preferred embodi- 
ment of the multifunction knob and gear drive assembly. 

[0015] Figure 8 is another alternative embodiment in which the 
lateral camera support assembly is longitudinally fixed 
and the document tray reciprocates in a longitudinal di- 



rection. 

[0016] Figure 9 illustrates another preferred embodiment of the 
multifunction knob and gear drive assembly which uses 
the chain drive. 

[0017] Figure 10 illustrates a top perspective view of another 
preferred embodiment of the enhanced reading device 
which illustrates the position of the camera and its motion 
control assembly in relation to the document support tray. 

[0018] Figure 11 illustrates a front orthogonal view of a preferred 
embodiment of the invention which illustrates the belt 
drive and roller assembly used to transport the camera 
over the document support tray. 

[0019] Figure 12 is a left side orthogonal view of a preferred em- 
bodiment of the invention. This view illustrates the docu- 
ment tray in the fully lowered position with the side sup- 
port bars lowered. 

[0020] Figure 13 is a left side orthogonal view of a preferred em- 
bodiment of the invention which illustrates the document 
support tray in the fully raised position with the side sup- 
port bars raised. 

[0021] Figure 14 is a right side orthogonal view of a preferred 

embodiment of the invention which illustrates the manual 
transmission used to control movement of the camera as- 



sembly. The document support tray is also shown in the 
fully raised position in this figure. 

[0022] Figure 15 is a partial top orthogonal view of a preferred 
embodiment of the invention which illustrates the gear 
assembly used by the manual transmission which controls 
movement of the camera assembly. 

[0023] Figure 16 illustrates a left front perspective view of a pre- 
ferred embodiment of the invention. This figure illustrates 
the threaded rod used to control the vertical position of 
the document support tray. 

[0024] Figure 17 illustrates a left cut away view of a preferred 

embodiment of the invention which shows the document 
support tray lift arm which is controlled by the threaded 
rod. 

Detailed Description 

[0025] p r j or to a detailed discussion of the figures, a general 

overview of the system will be presented. Enhanced read- 
ing devices have been developed to assist individuals with 
severe vision problems. For example, individuals with 
macular degeneration have substantially degraded central 
vision and are unable to read normal sized text. Likewise, 
there are numerous other vision impairments (e.g., corio- 
retinitus, physical injuries, etc.) which also substantially 



reduce an individual as ability to read normal text. 

[0026] The prior art has provided a number of devices to assist 
individuals with vision impairments. An early attempt to 
help individuals with vision impairment has been to pro- 
vide a document viewer, similar in structure to those used 
for microfiche, which have a movable tray to hold text 
material. An optical lens and lamp assembly is provided to 
project an enlarged image of the document text onto the 
viewerns screen. The individual moves the tray manually 
from line to line in order to read the enlarged text on the 
viewer screen. Alternatively, the document can be placed 
in a fixed position and the optical lens and lamp assembly 
can be moved over the document. 

[0027] A n alternative prior art embodiment uses a television 

camera in the same manner, with the exception that in- 
stead of a projected image displayed on a viewer screen, 
the image detected by the camera is enlarged and input to 
a television screen to provide an image large enough for 
the individual to read. 

[0028] p r j or a rt systems having large-scale computing capacity 
have also been developed which can read entire docu- 
ments, and via software, present images to a user via 
computer monitor. While the systems can be effective, 



they are also very expensive and out of reach of many in- 
dividuals who may have more limited funds, and/or lim- 
ited computer knowledge. 
[0029] These prior art embodiments have a significant drawback 
in that they are manually operated devices which require 
the individual to move either the document or a camera 
from place to place on the document. Due to erratic 
movement caused by manual operation, in combination 
with the enlarged image which the user uses to guide 
movement of the device, the image used by the individual 
is visually irritating and is prone to mistakes due to the 
fact that the individual may move more than one line at a 
time and waste substantial time during the alignment 
process in order to finish reading a document. In addition, 
high-end computer systems are not available to many in- 
dividuals due to cost, or due to an individuals lack of ex- 
pertise with computers. This invention improves upon all 
the foregoing by providing a low-cost, easy-to-use sys- 
tem, which requires a minimum of processing power 
(without the need for a complete computer), which re- 
quires no computer knowledge, and can use the individ- 
uals conventional television in place of a computer mon- 
itor. 



[0030] The invention eliminates the foregoing problems by auto- 
matically indexing to the next line and registering the op- 
tical device at the beginning of the line. This eliminates a 
substantial amount of work which the individual experi- 
ences when moving the optical device in relation to the 
document text. It allows the individual to quickly and au- 
tomatically step from one line to another which substan- 
tially reduces the effort and fatigue involved with using 
prior art devices of this type. 

[0031] The invention is able to move an optical assembly over a 
document in an automatic fashion such that as the indi- 
vidual moves from line to line, and registers the optical 
device at the beginning of each new line, the movement is 
done in a controlled manner which eliminates the need for 
the individual to manually move the device and observe 
the image as it rapidly moves over the text. This is ac- 
complished by the longitudinal platform which steps the 
camera down through the page, and a lateral optical cam- 
era support which moves the camera to the beginning of 
each line on the page. As a result of this automatic and 
controlled movement, the invention eliminates the effort 
expended by the individual, and its associated fatigue, 
which was required by prior art devices. 



[0032] The ease of discussion, the movement of the camera from 
the top of the page to the bottom of the page was de- 
scribed as being on a line by line basis. However, depend- 
ing on the size of the monitor, and the size of the charac- 
ters as they are displayed on the monitor, the individual 
does not have to advance the camera every time a new 
line is read. In particular, the monitor may very adequately 
display several lines at a time. In fact, if larger television 
screens are used, it would not be difficult to display 3-6 
lines, or even more. 

[0033] The preferred embodiment also uses a mechanical drive 
system to illustrate the ability of the invention to precisely 
move the camera from line to line, and also to register the 
camera at the beginning of line. This is possible because 
the document being read can be placed on its support tray 
and not moved. Since the only part of the visual system 
which is moving is the camera, and not the source text, 
then the device can control movement of the camera such 
that it does not slide from line to line as is often the case 
for manual camera displays. The inadvertent sliding 
across lines happens because the individual is not able to 
precisely control the camera when it is handheld. This is 
also true for devices which would use a fixed camera and 



a slidable tray. A manually slidable tray will have the same 
problems that a manually held camera will. Namely it re- 
lies on the precision of the individual as the individuals 
hand moves the device in question. This eliminates a sub- 
stantial amount of fatigue because the individual does not 
have to carefully monitor the screen to make sure that the 
camera is not sliding from line to line. Instead, the camera 
can be operated such that moves in only one axis at a 
time, thereby ensuring that it does not skip lines. While 
the mechanical drive, discussed in the specification ac- 
complishes this controlled single axis motion, those 
skilled in the art will recognize that the invention can also 
be implemented electronically. 
[0034] | n order to implement the invention electronically, the 

manually driven gear system can be replaced with a mo- 
torized system which is operated by buttons to control the 
advance line, and also to initiate equivalent of a carriage 
return when registering at the beginning of the line. Me- 
chanical line advance and registration devices such as this 
are well known in the typewriter arts and need not be dis- 
cussed further here. Replacement of a manually operated 
system with a motorized system provides advantages to 
disabled individuals who may not be able to operate the 



manual drive due to a variety of physical impairments. We 
turn now to a more detailed discussion of the figures. 
[0035] Figure 1 is a front edge view of a preferred embodiment 
of an enhanced reading device 1. This figure illustrates 
the main components of the enhanced reading device 1 
which includes a document support tray 2, a longitudinal 
support 4, a longitudinal support drive 5, a lateral camera 
assembly support 6, a camera assembly 7, a camera as- 
sembly drive 8, and side supports 3. Also shown is the top 
edge of a document 9 which rests on the document sup- 
port tray 2. 

[0036] For ease of discussion, the embodiment of figure 1 is first 
presented with a camera position control that uses a 
manually controlled mechanical transmission to move the 
camera laterally within a camera assembly drive 8, and to 
move the camera assembly drive 8 longitudinally under 
control of a belt drive. As mentioned above, it is also pos- 
sible to use non-typewriter carriage technology to control 
spacing with a line, and line indexing. In addition to the 
mechanical embodiment shown and figure 1, an alterna- 
tive preferred embodiment is also envisioned which uses a 
fully electronic system that further eliminates effort on the 
part of the individual, and increases accuracy. 



[0037] During the reading process, the camera assembly 7 is po- 
sitioned at the beginning of the first line. As the individual 
reads the document 9, a camera assembly 7 is moved lat- 
erally under control of the camera assembly drive 8 along 
a path in the lateral camera assembly support 6. The use 
of the path in the camera assembly support 6 eliminates 
accidental movement from one line to another which can 
occur during manual operation. 

[0038] Once the camera assembly 7 reaches the end of the text 
line in the document 9, the system automatically steps to 
the next line and registers at the beginning of the new 
line. This is functionally equivalent to a carriage return on 
a conventional typewriter. Overall movement of the cam- 
era assembly 7 is accomplished as follows. The longitudi- 
nal support 4 is moved longitudinally from the top edge 
of the document 9 toward the bottom of the document 9. 
Motion is controlled by the longitudinal support drive 5 
which moves the camera assembly 7 from line to line each 
time the camera assembly 7 reaches the end of a line of 
text, or when the individual instructs it to. When longitu- 
dinal support drive 5 steps to a new line on the document 
9, the camera assembly 7 automatically moves to the be- 
ginning of the new line under control of the camera as- 



sembly drive 8. Likewise, in the event that multiple lines 
are being displayed simultaneously, and the camera as- 
sembly drive 8 can be instructed to return the camera 7 to 
the beginning of the line without indexing to the next 
line. 

[0039] | n the situation where an electronic drive is used, the de- 
termination of where lines begin and end can be imple- 
mented in several ways. The simplest method is to use 
movable tabs to indicate the beginning and the end of the 
lines. This can also be implemented in a manually oper- 
ated embodiment of. A simple mechanical implementation 
of this device would be to use two adjustable mechanical 
keys to indicate the beginning and the end of a line in the 
same manner as mechanical keys are used on conven- 
tional typewriters. In this embodiment, when the individ- 
ual places the document on the document support tray 
10, the individual moves the mechanical keys such that 
they provide stops at the beginning and at the end of a 
line of text. When the camera assembly drive 8 detects 
that it has reached mechanical key which indicates a line 
end, it could automatically reverse direction (afetr a suit- 
able time period) and return to the beginning of a line. 
Preferably, the individual would command it to reverse di- 



rection to ensure that the individual has time to read the 
text at the end of the line. The camera assembly drive 10 
would recognize when it reached the beginning of the line 
when it detected the mechanical key which was set up for 
that purpose. At the same time that the camera assembly 
drive 10 was returning the camera assembly 7 to the be- 
ginning of the text line, the longitudinal support 4 ad- 
vances from the top of the document 9 towards the bot- 
tom of the document 9 in single line steps under control 
of the longitudinal support drive 5. The distance between 
lines may also be set as mechanical adjustment by the 
user when the document is first placed in machine. Ad- 
justable mechanical line indexing is well-known the type- 
writer arts and can be implemented here as a mechanical 
solution as well. 
[0040] while the foregoing mechanical embodiment to control 
movement of the camera assembly 7 is possible, the fol- 
lowing electronic solution is preferred due to an improve- 
ment in convenience for the individual. In particular, the 
preferred electronic embodiment eliminates the manual 
controls used to control motion of the camera assembly 7, 
as well as the time and effort required by the individual to 
adjust them. 



[0041] a fully electronic embodiment works as follows. Once the 
document 9 is placed on the document support tray 2, the 
individual instructs the device to register at the beginning 
of the first line on the document. This would normally be 
done by instructing the processor 15, via the input device 
16 (both shown and discussed in regard to figure 5), that 
the camera should begin reading a new page. Typically, 
the individual would select a key or enter a command 
from the input device 16 which the processor 15 would 
translate into a command which it would then send to the 
enhanced reading device 1. Once the camera assembly 7 
was positioned at the beginning of the page, its output is 
sent to a monitor 14 (also shown and discussed in regard 
to figure 5) which displays the text viewed by the camera 
assembly 7. The initial determination of where the first 
line begins is automatically performed by the processor 
15 based on input received from the camera assembly 7. 
Detection of textual line data in the field of image scan- 
ning and OCR (optical character recognition) technology is 
well-known in their respective arts and need not be dis- 
cussed in greater detail herein. The same line detection 
technology can be implemented for automatic positioning 
of the camera assembly 7 at the beginning of the first line 



of text. 

[0042] However, while automatic line detection has a high degree 
of reliability, depending on fonts styles, print quality, 
lighting, quality of the optical components, etc., it is pos- 
sible for automatic line detection to be offset in error. 
Therefore, the preferred embodiment also envisions the 
use of an override by the individual to find tune and ad- 
just the position of the camera in regard to text lines. 
Once the system has made its determination as to the lo- 
cation of the beginning of the page and the first line, the 
individual can instruct the processor 15, via input device 
16, to move the camera assembly 7 to another location 
and then to set that location as the text line starting 
point. During this process, as well as during the reading 
process, the camera assembly 7 outputs a video signal to 
a monitor 14. In addition to using the monitor 14 as the 
magnification device for reading the text on the document 
9, the individual can also use the monitor 14 in the pro- 
cess of adjusting the location of the line beginning and 
line end locations. 

[0043] | n addition to determining the longitudinal location of 

lines, and the lateral beginning and end points of individ- 
ual lines, provision is also made for automatic adjustment 



of focusing. Those skilled in the art will recognize that the 
camera assembly 7 can be made more inexpensively if the 
camera assembly 7 is manually focused by the individual 
to allow for thickness changes in the document 9. Due to 
differences in thickness, focus adjustments may be neces- 
sary to ensure a clear picture on the monitor 14. While 
cost considerations are important, the preferred embodi- 
ment envisions a camera assembly 7 with automatic fo- 
cusing capability. Automatic focus adjustment can be ex- 
tremely valuable in a situation where a document 9 has a 
non-flat surface, such as a book, and has pages which 
bend due to the bookns binding structure. The bending in 
each page of an open book causes each line to vary in its 
distance from the camera. As a result, automatic focus 
adjustment allows the camera to dynamically focus on 
words within a line as the distance is constantly changing 
between the camera lens and the page surface. Automatic 
focus adjustment is well-known in the camera arts and 
need not be discussed further herein. 
[0044] Once the document 9 has been inserted, the position and 
starting point of the textual data has been determined, 
and the focus has been adjusted, the individual can begin 
reading. In the preferred embodiment, the individual con- 



trols movement of the camera across the text line to suit 
the individuals personal reading speed. In addition, the 
individual also has the ability to control movement of the 
camera assembly 7 to the next line. Backspace capability 
is also provided to accommodate a reader who wishes to 
review an item of text. All of these controls are imple- 
mented via input device 16. Other optional features can 
also be included. For example, if the individual is reading 
the document 9 which has several independent articles, 
the system can also be set up to recognize paragraph 
breaks. This is relatively easy to accomplish since para- 
graph breaks usually are indicated by an extra line space, 
or by indented text at the beginning of the paragraph. The 
ability to recognize paragraph break can be easily imple- 
mented by looking for extended spacing between lines, 
and/or the appearance of an indented sentence begin- 
ning. By giving the individual the ability to step from one 
paragraph to another, the individual can rapidly and con- 
veniently step through articles to reach the article of in- 
terest. 

[0045] As can be seen, this enhanced reading device 1 allows an 
individual to insert a document 9, to automatically regis- 
ter the camera assembly 7 at the beginning of the page, 



and to automatically step from line to line under control 
of the individual. This allows an individual to conveniently 
view an enlarged version of a document on monitor 14 
with a minimal amount of manual effort or skill. It allows 
an individual to view a document with a minimal amount 
of errors created by erratic hand movement of the camera 
or the document which was commonly prior art devices. 
This is particularly valuable when an individual has other 
infirmities, such as shaking or weak hands. In addition, 
the enhanced reading device eliminates the eye fatigue 
created by rapid movement of the document in prior art 
systems which required the individual to carefully watch in 
order to properly manually position the camera at the 
next line of text. As a result of the automatic line detec- 
tion and registration functions provided by this invention, 
the individual can comfortably view a document without 
the inconvenience and difficulties associated with use of 
prior art devices. 
[0046] Figure 2 is a perspective view of the preferred embodi- 
ment of the enhanced reading device shown in figure 1. 
This figure provides another view of the document sup- 
port tray 2 which is supporting document 9. In the pre- 
ferred embodiment, the document support tray 2 is slid- 



ably mounted such that it can be pulled out from under 
longitudinal support 4. This allows the individual to con- 
veniently insert the document 9 without obstruction by 
any other components of the enhanced reading device 1. 
The document support tray 2 can be physically separate 
from the rest of the enhanced reading device 1, or it can 
be slidably attached to the side supports 3 such that it 
pulls out in the manner of a drawer, or it can be hingedly 
attached to the rear of the enhanced reading device 1 at 
the side supports 3 such that the side supports 3 and the 
other components can be pivoted up and away from the 
document support tray 2 for document loading. While the 
simple method of sliding the document support out from 
under the other components of the enhanced reading de- 
vice 1 is preferred, any suitable method of providing a 
document loading capability can be used. 
[0047] The side supports 3 provide physical support for the lon- 
gitudinal support 4. The side supports 3 raise the longitu- 
dinal support 4 to a sufficient height above the document 
support tray 2, such that documents 9 having a variety of 
thicknesses (e.g., a single sheet, a book, etc.) can be con- 
veniently placed on the document support tray 2. While 
the side supports 3 are illustrated as solid panels and 



drawings, those skilled in the art will recognize that the 
side supports 3 can be implemented in any convenient 
manner. 

[0048] During the reading process, the longitudinal support 4 is 
preferably moved longitudinally in a direction from the 
top of the document 9 to the bottom of the document 9. 
Automatic movement of the longitudinal support 4 is ac- 
complished through the use of longitudinal support drives 
5. In the preferred embodiment, the longitudinal support 
drives 5 move the longitudinal support 4 in a longitudinal 
direction in relation to the side supports 3. In the pre- 
ferred embodiment, the longitudinal support drives 5 can 
be fixedly attached to the longitudinal support 4 and 
move the longitudinal support 4 in relation to the side 
supports 3. Alternatively, the longitudinal support drives 5 
can be fixedly attached to the side supports 3, and from 
there move the longitudinal support 4 in relation to the 
side supports 3. 

[0049] | n the preferred embodiment, the longitudinal support 
drives 5 are controlled by the processor 15. Further, the 
preferred embodiment envisions the use of stepper mo- 
tors as the longitudinal support drives 5 to precisely con- 
trol the position of longitudinal support 4. Those skilled 



in the art will recognize that, in addition to stepper mo- 
tors, any suitable alternative means to control position of 
the longitudinal support 4 can be used. For example, 
solenoids, emitter controlled motors, mechanical gear 
controlled motors, etc. can also be used to control posi- 
tion of longitudinal support 4. The only requirement of 
the drive means is that it have the capability of providing 
incremental motion to the longitudinal support 4 which 
can be controlled by the processor 14 for the purpose of 
precisely positioning the longitudinal support 4. It should 
be noted that it is also possible to create a manual step- 
ping means which mechanically moves the longitudinal 
support 4. However, a manual stepping means does lose 
some of the convenience associated with the invention. 
[0050] Also shown in this figure is the lateral camera assembly 
support 6. The lateral camera assembly support 6 defines 
an aperture in the longitudinal support 4 surface through 
which the camera assembly 7 can view portions of the 
document 9, below. The camera assembly 7 is moved lat- 
erally above a line of text by the camera assembly drive 8 
in the same manner that the longitudinal support drives 5 
move longitudinal support 4 in the longitudinal direction. 
Also shown in figure 2 is data line 17. Data line 17 would 



include, at a minimum, a video output line to provide 
video data to monitor 14. In addition, data line 17 may 
also include command lines from the processor 15, as 
well as information data lines from the enhanced reading 
device 1 to the processor 15 which can provide camera 
position data, camera focus data, etc. 
[0051] while the foregoing embodiment is used for discussion 

purposes, it is intended to be exemplary in nature. A vari- 
ety of changes can be made in how the camera assembly 
7 is moved in relation to the document 9 without depart- 
ing from the invention which provides automatic camera 
to line registration, and any suitable means can be used to 
provide the functions of each element within the inven- 
tion. 

[0052] Figure 3 is an alternative preferred embodiment of the en- 
hanced viewing device 1 which illustrates the document 
support tray 2, the camera assembly 7, the longitudinal 
support 4, the lateral camera assembly support 6, and the 
side supports 3 shown in the foregoing embodiment. In 
addition, this figure also illustrates a document lifting 
mechanism 10. The document lifting mechanism 10 rests 
beneath the document support tray 2. It provides an ad- 
justable support (not shown) which can be extended via 



height control 11. By using height control 11 to lift the 
document support tray 2 away from document lifting 
mechanism 10, the document support tray is moved to- 
ward camera assembly 7. As a result, the height control 
1 1 can be used to manually adjust the focus of camera 
assembly 7 by altering the distance between camera as- 
sembly 7 and the surface of the document 9. 

[0053] | n the preferred embodiment, a simple mechanical lever 

invention is used to raise and lower the document support 
tray 2. However, those skilled in the art will realize that 
there are a variety of methods which can be used to 
change the distance between the document lifting mecha- 
nism 10 and the document support tray 2. For example, a 
gear driven lift can be used, a pulley based lift can be 
used, a hydraulic lift can be used, a □scissorn type lift can 
be used, a cam lift can be used, etc. Therefore, the exact 
type of lift mechanism can vary. The only requirement is 
that the lift mechanism be suitable for conveniently rais- 
ing or lowering the document support tray 9 in relation to 
the camera assembly 7. 

[0054] Figure 4 is another alternative preferred embodiment of 
the enhanced viewing device 1. This embodiment includes 
the document support tray 2, a camera assembly 7, and 



the side supports 3, as discussed in regard to the previ- 
ous embodiments. In addition, it includes a lifting mecha- 
nism 10 for the document support tray 2 as discussed 
above in regard to figure 3. This embodiment differs from 
the previous embodiments in that it includes a manually 
operable longitudinal support drive 12, and a manually 
operable lateral camera assembly drive 13. The advantage 
of the manually operable drives for the longitudinal sup- 
port 4 and that camera assembly 7 is that the cost associ- 
ated with implementing the invention can be substantially 
reduced. However, the disadvantage associated with this 
embodiment is that a portion of the automation of the 
system is lost. The advantage of this embodiment over the 
prior art is that once the individual sets to line start point 
and the line and point, the camera assembly 7 can be 
moved across the length of text line on the document 9 
without requiring the individual to carefully watch the 
monitor 14. While the individual can manually move the 
camera assembly 7 until it rests above the beginning of a 
line of text, it is preferred to have a mechanical key, such 
as that discussed above, to allow the individual to more 
quickly and easily find the beginning of line. 
[0055] Regarding manual movement of the lateral support 4, it is 



preferred to use a line indexing device (not shown), such 
as that used on typewriters. The line indexing device per- 
mits the individual to step from one line to the next with- 
out having to carefully watch the monitor 14 to see the 
next line of text is reached. As a result, with the use of 
proper line start/line stop mechanical keys in combination 
with a line indexing device provides an individual with the 
ability to quickly and accurately step from the end of one 
line to the beginning of the next line without having to 
worry about errors created by variances in motion of the 
camera assembly 7 caused by the individuals hand mo- 
tion. Even though this embodiment requires more work on 
the part of the individual, it still improves over the prior 
art devices which rely on the individual to move the cam- 
era assembly 7. 

[0056] Figure 5 is a preferred embodiment of the enhanced read- 
ing device 1 and the other components of the reading 
system disclose herein. This figure illustrates an output 
line from the enhanced reading device 1 to the monitor 
14. In addition, a processor 15 is connected to the en- 
hanced reading device 1 via a bidirectional data path. The 
bidirectional data path can provide camera assembly 7 
position information to the processor 15. In addition, the 



processor 15 can provide commands to the enhanced 
reading device 1 which are used to control the position of 
the camera assembly 7. 

[0057] The processor 15 is referred to as a nprocessorn for ease 
of discussion. However, while it can be implemented by a 
complete microprocessor, such as those used on personal 
computers, it can also be implemented by a much more 
limited function microprocessor or controller, or even a 
pre-programmed device such as an EEPROM. Likewise, the 
processor 15 and the input device 16 are illustrated as 
separate devices. However, as a practical matter they can 
both be integrated into the enhanced reading device 1 
such that the enhanced reading device 1 has a single 
video output cable which attaches to the monitor (i.e., 
television) 14 and a single power input cable (not shown). 

[0058] Also shown in this figure is input device 16 which is used 
to provide instructions from the individual to the en- 
hanced reading device 1 via processor 16. For example, 
the individual can enter commands to cause the camera 
assembly 7 to skip from paragraph to paragraph, the indi- 
vidual can enter commands to cause the camera assembly 
7 to move to the next line, the individual can enter com- 
mands to cause the camera assembly to backspace for the 



purpose of allowing the individual for review an item pre- 
viously read, the individual can enter commands to to set 
parameters such as line start position, line end position, 
line spacing, etc., and the individual can also enter com- 
mands to control other functions such as motion of the 
document lifting mechanism 10, etc. The input device 16 
can be implemented by any suitable device, such as a 
conventional computer keyboard, a smaller limited func- 
tion keyboard, or even a simple device such as a computer 
mouse. 

[0059] Figure 6 illustrates another alternative preferred embodi- 
ment. This embodiment differs from the previous embod- 
iments in that the position of camera 7 is controlled di- 
rectly by the individual via a single multifunction knob 19 
which allows the individual to move the camera 7 laterally 
across a line of print. In addition, the multifunction knob 
19 further allows the individual to index the camera 7 
longitudinally from line to line via a push button 20 which 
is integrated into the multifunction knob 19. 

[0060] | n the preferred embodiment, when multifunction knob 19 
is rotated approximately half a turn it moves the camera 7 
across the entire length of line of text. This is accom- 
plished by controlling movement of the camera 7 through 



a gear assembly 22 whose gear ratio causes substantial 
movement of the camera 7 in relation to a relatively small 
movement of the multifunction knob 19. An advantage 
provided by the gear assembly 22 is that it eliminates fa- 
tigue and effort on the part of the individual by minimiz- 
ing the amount of movement required by the individual to 
scan a line of text. The camera 7 is secured to the sliding 
camera support 18 which advances the camera along the 
aperture defined by lateral camera support assembly 6. In 
the preferred embodiment, it is envisioned that the sliding 
camera support 18 is inserted at its edges into lateral 
tracks in the lateral camera support assembly 6. However, 
those skilled in the art will realize that numerous alterna- 
tive methods can be devised to movably secure the sliding 
camera support 18. Likewise, those skilled in the art will 
recognize that numerous alternative methods of laterally 
moving the sliding camera support 18 can be used. The 
preferred embodiment uses a toothed cog assembly, but 
any other suitable method, such as pulleys, etc., can also 
be used. 

[0061] Once the individual reaches the end of the print line, the 
knob 19 is merely rotated a half turn back to accurately 
return the camera 7 to the beginning of the text line. At 



the same time, push button 20 is pushed to index the lat- 
eral camera support assembly 6 such that the camera 7 is 
positioned above the next line of text. As a result, by sim- 
ply rotating the knob 19 and pressing its integrated push 
button 20, the camera 7 is positioned at the beginning of 
the next line of text. This is a substantial improvement of 
the prior art in that the automatic positioning of the cam- 
era 7 eliminates the high fatigue. This high-level fatigue 
is caused by the need for individuals to carefully watch the 
camera 7 output as it rapidly scans back to the beginning 
of the line to avoid inadvertent line skipping. Once the 
camerans return to the beginning of the line, then the in- 
dividual must search for the next line. This effort is 
greatly reduced by the invention in that the line returns do 
not have to be carefully monitored. In addition, the unique 
mechanical structure provided herein allows the individual 
to position the camera 7 with a minimal amount of physi- 
cal effort, and only requires the individual to use one 
hand. 

[0062] |_j ne indexing can be accomplished in several ways. In this 
figure, the push button 20 is attached to a rachet assem- 
bly which advances the lateral camera support assembly 6 
along longitudinal tracks 21 when push button 20 is 



pressed. The longitudinal tracks 21 provide a path which 
moves the lateral camera support assembly 6 in a stable 
and controlled manner. 
[0063] | n figure 7, a more detailed view of a preferred embodi- 
ment of the gear drive used to move the camera 7 is 
shown. In this figure, the knob 19 is rotated in direction 
24 which causes attached shaft 25 to rotate in the same 
direction. The portion of shaft 25 adjacent to push button 
20 is shown in dashed lines to indicate that its view was 
obstructed by the adjacent portion of push button 20. 
Likewise, a portion of push button 20 is shown in dashed 
lines to indicate that its view was obstructed by knob 19 
which surrounds it. Drive gear 30 is secured to shaft 25 
and it also rotates in the same direction to the shaft 25 
and knob 19. Drive gear 30 is enmeshed with cog drive 
gear 29 and controls the movement of cog drive gear 29. 
Cog drive shaft 26 is attached to cog drive gear 29 and 
rotates in the same direction as cog drive gear 29. Cog 
drive shaft 26 has a cog thread 27 which engages cogs 
28. As cog drive shaft 26 rotates, it causes the cog thread 
27 to rotate, which in turn causes the cogs 28 to move 
under control of the cog thread 27. Two cogs 28 are 
shown in this illustration. However, those skilled in the art 



will recognize that the gear drive will also work with a sin- 
gle cog 28. 

[0064] As the cogs 28 slide laterally under control of the cog 

thread 27, the sliding camera support 18 moves in direc- 
tion 33. As a result rotational movement of knob 19 in ei- 
ther direction will cause camera 7 to move laterally in re- 
sponse to the movement of multifunction knob 19. 

[0065] Also shown in this figure is push button 20. In the pre- 
ferred embodiment, push button 20 is spring loaded to 
hold it when not in use in a disengaged position. During 
use, the individual would rotate knob 19 to move the 
camera 7 across a line of printed text. When the individual 
wants to read the next line, the knob 19 is rotated back to 
the beginning of the line and push button 20 is pressed. 
When push button 20 is pressed, it moves inward and 
contacts lever 31. Lever 31 is attached to pivot point 32. 
When it is moved by push button 20, it pivots about pivot 
point 32 and rotates ratchet assembly 34 which in turn 
moves the lateral camera support assembly 6 longitudi- 
nally to advance to the next line to be read. Ratchet as- 
semblies are well known in the art and can be imple- 
mented in a variety of ways, such as using two gears, pul- 
leys, etc., and not have to be discussed in further detail 



here. 

[0066] | n figure 8, another alternative preferred embodiment is 
shown which illustrates how the multifunction knob 19 
can be implemented in a different manner. In this embod- 
iment, the lateral camera support assembly 6 is secured to 
side supports 3, and does not move longitudinally in rela- 
tion to the side supports 3. Instead, the document sup- 
port tray 2 moves longitudinally along tracks 35 under 
control of the gear assembly 22 (not visible in this figure). 
The gear assembly 22 controls lateral movement of the 
camera 7 in the same manner as discussed above in rela- 
tion to figure 7. The primary difference in this embodi- 
ment is that the longitudinal indexing is performed by 
moving the document support tray 2 rather than the lat- 
eral camera support assembly 6, as was done previously. 
This is accomplished by connecting the ratchet 34 to the 
document support tray 2 instead of the lateral camera 
support assembly 6. 

[0067] An advantage of this embodiment is that the individual 
can control movement of the camera without moving the 
individuals arm. Rather the arm can be placed in a com- 
fortable position and the camera 7 can be moved with a 
minimal amount of effort. Another advantage is that this 



invention can be implemented in an entirely mechanical 
fashion, such that it is extremely economical to manufac- 
ture, requires no electrical power other than that used by 
the camera 7 itself. 
[0068] | n figure 9, an alternative embodiment of the gear drive 
used to move the camera 7 is shown. In this embodiment, 
the cog drive gear 29 is attached to a first beveled gear 
36. When the cog drive gear 29 rotates, it in turn rotates 
the first beveled gear 36. The first beveled gear 36 is en- 
gaged with and causes the second beveled gear 37 to ro- 
tate. Shaft 38 is attached at one end to the second 
beveled gear 37, and at the other end to a toothed drive 
gear 39. The toothed drive gear 39 is engaged with a 
chain 40 which has multiple teeth 41. As shaft 38 rotates, 
a chain 40 is moved under control of the shaft 38 and the 
toothed drive gear 39. The camera 7 is attached to the 
sliding camera support 18, and the sliding camera sup- 
port 18 is in turn attached to a chain 40. As a result, when 
knob 19 is rotated, it results in movement of the chain 40 
and lateral movement of the camera 7 which is attached 
to it. 

[0069] For ease of discussion, the various embodiments of the 
invention have shown the multifunction (i.e., the term 



□ multifunction^ is used because a single knob can be 
used to control both lateral and longitudinal motion of the 
camera 7) knob 19 disposed on the side of the enhanced 
reading device 1. However, those skilled in the art will 
recognize that it is a simple matter to move the multi- 
function knob 19 to the front of the enhanced reading de- 
vice 1, by way of a few mechanical adjustments. There- 
fore, it is understood that the invention does not restrict 
the location of the multifunction knob 19, as illustrated in 
the figures and discussed in the specification, to any spe- 
cific location on the enhanced reading device 1. 
[0070] | n figure 10, a top perspective view of another preferred 
embodiment of the enhanced reading device 1 is illus- 
trated. This figure illustrates the position of the camera 7 
and its lateral camera assembly support 6 in relation to 
the document support tray 2. The lateral camera assembly 
support 6 moves from word and backward to step the 
camera 7 from line to line. This is accomplished by a 
manually controlled transmission assembly that consists 
of a transmission control of 42 that is attached to trans- 
mission rod 43 to gears 44 and 68 (gear 68 is shown be- 
low in figure 14). Transmission rod 43 is supported by 
proximal bracket to 72 and distal bracket 45. 



[0071] Longitudinal motion of the camera 7 is controlled as fol- 
lows: gear 68 controls rotation of longitudinal motion 
shaft 48 which drives longitudinal drive belts 53 to control 
longitudinal motion of the lateral camera assembly sup- 
port 6. When longitudinal drive belts 53 are moved under 
control of longitudinal motion shaft 48, they move the 
lateral camera assembly support 6 which is attached via 
bracketns 56, clamps 57 (which are attached to longitudi- 
nal drive belts 53) and mounting screws 58 (which attach 
bracket 56 to lateral camera assembly support 6). This 
figure also illustrates wheels 59 which are used to move 
the lateral camera assembly support 6 longitudinally with 
a minimum amount of friction. Of course, a simple 
greased slider can also be used. However, that would re- 
sult in increased friction and require more force to move 
the lateral camera assembly support 6. 

[0072] Lateral motion of the camera 7 is controlled as follows: 
gear 44 controls motion of gear 46 which is attached to 
gear 49 via rod 47. Rotation of gear 49 controls rotation 
of lateral drives belt 52 which in turn causes lateral mo- 
tion of the camera 7 inside of the lateral camera assembly 
support 6. For ease of illustration, the camera 7 is illus- 
trated as being attached via a bracket 8 outside of the lat- 



eral camera assembly support 6. However, it may be 
preferable to mount the camera 7 between the rails which 
comprise the lateral camera assembly support 6 for the 
purpose of balancing weight and reducing friction. Like- 
wise, the lateral drive belt 52 can be mounted between the 
rails, as shown, or outside of the real assembly. In addi- 
tion, those skilled in the art will recognize that the lateral 
drive belt 52 can be eliminated in replace via a worm gear 
or a chain drive. As was the case above, and regard to 
longitudinal motion, the lateral motion to the camera can 
also be made easier through the use of wheeled mounts 
rather than a slider as was discussed in previous embodi- 
ments. 

[0073] Optional transparent plate 72, a shown resting on top of 
the document support tray 2. Transparently 72 is used to 
flatten the paper document to allow the camera 7 to be 
more easily focused. It can be manufactured from any 
transparent material, such as glass, Lucite, Lexan, etc.. 
Non-glass materials are preferred for fabrication of the 
transparent plate 72 because they resist breakage better 
than glass. 

[0074] The document support tray 2 is raised via rotation of 

height control knob 11. Raising and lowering of the docu- 



ment support tray 2 allows the reader to manually control 
the amount of magnification by adjusting the distance be- 
tween the camera 7 and the document support tray 2. Of 
course, those skilled in the art will recognize that elec- 
tronic magnification can also be used by controlling the 
size of the detected image via software. However, this is a 
more expensive and complex method. 

[0075] Adjustable foot pads 65 are also shown in this figure. The 
adjustable foot pads allow the enhanced reading device 1 
to be placed on an uneven surface support and be ad- 
justed so that it remains stable when used. 

[0076] | n regard to figure 11, this figure illustrates a front or- 
thogonal view of a preferred embodiment of the enhanced 
reading device 1. This figure for other illustrates the belt 
drive and roller assembly used to transport the camera 7 
over the document support tray 2. In particular the lateral 
camera assembly support 6 slides on wheels 59 along 
tracks 21. Wheels 59 are preferred because they provide 
the minimum amount of friction and require the least 
amount force to longitudinally move the lateral camera 
assembly support 6. Also shown in this figure are bracket 
assemblies 56 which attach to longitudinal drive belts 53 
via clamps 57. Bracket assemblies 56 also attached to lat- 



eral camera assembly support 6 such that movement of 
the longitudinal drive belts 53 causes longitudinal move- 
ment of the lateral camera assembly support 6. 

[0077] a| so shown in this figure are lift arms 62 which provide 
upward left for document support tray 2 under control of 
height control knob 11. 

[0078] Figure 12 is a left side orthogonal view of a preferred em- 
bodiment of the enhanced reading device 1. This view il- 
lustrates the document tray 2 in the fully lowered position 
with the side support bars 66 lowered. Also shown in this 
figure is longitudinal drive belts 53. Other elements of the 
embodiment have been eliminated for ease of illustration 
and discussion. 

[0079] | n figure 13, a left side orthogonal view of a preferred 
embodiment of the enhanced reading device 1 is illus- 
trated. This figure illustrates the document support tray 2 
in the fully raised position with the side support bars 66 
raised. 

[0080] Figure 14 is a right side orthogonal view of a preferred 
embodiment of the enhanced reading device 1 which il- 
lustrates the manual transmission used to control move- 
ment of the camera 7. Both longitudinal and lateral mo- 
tion of the camera 7 is controlled by transmission control 



knob 42 which both rotates shaft 43 and moves it longi- 
tudinally to engage and disengage gears 44, 68. When 
pushed in, gear 68 engages gears 67 which controls lon- 
gitudinal motion of the lateral camera assembly support 
6. When pulled out, gear 68 is engages and gear 44 en- 
gages gear 46 which in turn controls movement of camera 
7 in a lateral direction. The document support tray 2 is 
also shown in the fully raised position in this figure. The 
position of document support tray 2 is controlled by 
height control knob 11. 
[0081] Figure 15 is a partial top orthogonal view of a preferred 

embodiment of the enhanced reading device 1. This figure 
provides a close-up view of the gear assembly used by the 
manual transmission which controls movement of the 
camera 7. The manual transmission is comprised of trans- 
mission control knob 42, shaft 43, and gears 44, 46, 49, 
50, 67, 68. To drive the lateral camera assembly support 
6 in a longitudinal direction, transmission control knob 42 
is pushed in which engages gears 68 and 67. Then, trans- 
mission control knob 42 is rotated which in turn rotates 
shaft 48 which then drives longitudinal drive belts 53. 
Likewise, to drive camera 7 in a lateral direction, trans- 
mission control knob 42 is pulled out to disengage the 



longitudinal gears, and to engage the lateral gears. In 
particular, this will disengage gears 68 and 67 which in 
turn disables longitudinal drive belts 53, and at the same 
time, it will engage gears 44 and 46. When gears 44 and 
46 are engaged, transmission control knob 42 is then ro- 
tated which causes gear 46 to rotate. Gear 46 is directly 
connected to gear 49 which is engaged with gear 50 and 
causes gear 50 to rotate. Rotation of gear 50 causes shaft 
51 to rotate which in turn moves lateral drive belt 52 and 
causes the camera 7 to move laterally. 
[0082] Figure 16 illustrates a left front perspective view of a pre- 
ferred embodiment of the enhanced reading device 1. In 
this figure, a threaded rod 69, which is attached to height 
control knob 11, is used to control the vertical position of 
the document support tray 2. When height control knob 
11 is rotated, the threaded rod 69 rotates. This causes 
support tray 10 to move longitudinally. As support tray 10 
moves longitudinally, side support bars 66, in conjunction 
with lift arms 62 (discussed below and regard to figure 
17), push the document support tray 2 in upward direc- 
tion. The side support bars 66 act to stabilize the docu- 
ment support tray 2 and to control its vertical movement. 
For ease of illustration, elements of the enhanced reading 



device 1 which are not necessary to the discussion of the 
document support tray 2 have been omitted. 
[0083] | n figure 17, a left cut away view of a preferred embodi- 
ment of the enhanced reading device 1 is illustrated. This 
figure illustrates how the document support tray lift arms 
62 are used to control vertical motion of the document 
support tray 2. In a preferred embodiment, two lift docu- 
ment support tray lift arms 62 are used because they pro- 
vide more stable motion of the document support tray 2. 
However, those skilled in the art will recognize that a sin- 
gle document support tray lift arm 62 embodiment can 
also be implemented. As discussed above, movement of 
the support tray 10 causes the lower pivot points of the 
support arms 66 to move to the rear of the enhanced 
reading device 1. This causes the side support bars 66 to 
move towards a more vertical orientation which causes the 
document support tray 2 to move upwards. As noted, 
movement of the support tray 10 is controlled by rotation 
of the threaded rod 69 under control of height control 
knob 11. In addition, the threaded rod 69 is also attached 
to the document support tray lift arm 62 via sleeve 70. 
When the threaded rod 69 is rotated, the document sup- 
port tray lift arms 62 rotate about pivot point 63. Rotation 



of the threaded rod 69 causes the sleeve 70 to move lon- 
gitudinally. In addition sleeve 70 is also attached to a 
slider rod 71 that moves along a longitudinal track to 
control movement of the support tray lift armns 62. The 
sleeve 70 is attached to the slider rod 71 via a slot to al- 
low the sleeve 70 to move freely. While the lower ends of 
the document support tray lift arms 62 are attached to the 
sleeve 70, the upper ends of the document tray lift arm 62 
are in contact with the document support tray 2 and pro- 
vide an upward lifting force which is controlled by rotation 
of the threaded rod 69 under control the height control 
knob 11. 

[0084] The purposes and goals of the invention can be imple- 
mented in a variety of manners. In summary, this inven- 
tion provides an automated line detection and registration 
system which can automatically detect the beginning of 
text on a page, it can automatically detect the length of 
lines on a page, and it can automatically detect distance 
between lines such that a sight impaired individual can 
easily move through printed text which is displayed on a 
monitor with a minimal amount of effort and a high de- 
gree of accuracy. A variety of embodiments have been 
presented which illustrate how the beginning of a page 



can be selected automatically via known line detection 
techniques from optical scanner technology, or manually 
via direct user control. Likewise, embodiments have been 
shown which automatically determine line start, line end, 
and line spacing, also through known line detection tech- 
niques from optical scanner technology, or manually via 
direct user control. In addition to the electronic embodi- 
ments, other embodiments show mechanical methods of 
controlling camera positioning. Embodiments have been 
presented which use automatic focusing as well as manual 
focusing. Manual focusing can be achieved via document 
lifting mechanisms 10 or through direct user control of 
focus adjustment on the camera assembly 7. The inven- 
tion provides a device which steps through text in a given 
text line without line skipping associated with manually 
held camera, and also allows individual to easily move the 
camera assembly 7 to the beginning of the next line. As a 
result, the individual is not burdened with the difficulties 
associated with prior art devices, such as skipping lines 
when manually moving the camera assembly 7 backwards 
at high-speed to the beginning of the next line and then 
to manually index to the following line. By eliminating the 
possibility of inadvertent line skipping of the camera as- 



sembly 7 created by the individual, the visual distraction 
of the high-speed movement, and the potential for error 
in manual positioning, are both eliminated. The individual 
can then read the document 9 in a more relaxed and con- 
venient environment. 
[0085] As noted above, a variety of exemplary embodiments have 
been shown which illustrate mechanical components of 
the system. However, it is understood that any number of 
variations can be used for each of the functional features 
of the invention. The only requirement is that each func- 
tional component be able to complete its intended pur- 
pose. 

[0086] while the invention has been described with respect to a 
preferred embodiment thereof, it will be understood by 
those skilled in the art that various changes in detail may 
be made therein without departing from the spirit, scope, 
and teaching of the invention. 

[0087] | claim: 



